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« The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 



Claim Rejections - 35 USC §103 



The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



L Claims 1-3, 5, 10-12, 15-16, 18, 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stortz (U.S. Patent 5,900,885), Asaro et al. (U.S. Patent 6,100,906), Chan et 
al. (U.S. Patent 6,184,908 Bl) and further in view of Norsworthy et al. (U.S. Patent 5,241,642). 

In reference to claim 1, Stortz discloses a video memory architecture including a system 
memory controller connected via a bus to a system memory (see Figure 1 of Stortz, System 
Memory Controller (#15) connects to Memory (#14) via bus (#18)), Stortz also discloses the 
system memory controller managing the use of a main memory between a graphics subsystem 
and a processing unit as newly amended to claim 1 (see column 2, lines 54-58). Note the system 
memory controller manages the size of the memory used by the graphics subsystem which is 
stored in main memory (see column 1, lines 44-48 and column 2, lines 54-58). Stortz discloses 
assigning an incremental video buffer in main memory and a decoupled video buffer in video 
memory (see Figure 2, reference #42a, 42b and column 2, lines 41-44). Stortz also discloses 
connecting the incremental video buffer to a graphics subsystem and connecting the video buffer 
to a display device (see Figure 1, Memory (#14) is connected to Video Controller (#20) via bus 
(#18) and DRAM (#22) is connected to Display (#24). Also see Figure 2, reference #42a, #42b). 
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Stortz does not expressly disclose color data being written into the frame-preparation memory at 
a frame rate and read from the refresh memory at a rate that supports a refresh rate of the display 
device (though it does mention color data in column 1 lines 24-25, for example) however, Asaro 
et al. does. Asaro et al. discloses writing color data (see column 5, lines 25-28) to a first buffer 
to store produced data at a processing rate (see column 3, lines 1-13) and flipping the buffers at a 
refresh rate of the display (see column 1, lines 49-53 and column 2, lines 53-67). Neither Stortz 
nor Asaro et al. explicitly disclose a memory controller partitioning an address space in main 
memory that is assigned to a color buffer into two logical buffers however, Chan et al does. 
Chan et al. discloses a method of processing video graphics data whereby a buffer, located in 
system memory, is partitioned into two logical partitions (see column 4, lines 52-58 and 
#30,32,34 of Figure 1) controlled by a "fetcher" (see #110 Figure 1) which the office interprets 
as a memory controller. Chan et al. also discloses one buffer to contain raw vertex data which he 
discloses to comprise of color data (see column 6, lines 45-49 and #34 of Figure 1). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
integrate the main memory architecture of Stortz and the double buffering techniques as 
disclosed in Asaro et al. with the buffer partitioning techniques of Chan et al. in order to break 
the dependency between software and hardware of many co-processing applications, including 
video graphics applications, thereby enabling the central processing unit to provide the data at a 
rate which is independent of the processing rate of the co-processor and/or the recipient 
processor (see column 3, lines 14-20 and column 2, lines 6-29 of Asaro et al.). Neither Stortz, 
Asaro et al. nor Chan et al. explicitly disclose the use of a sole memory controller to manage the 
use of system memory between a graphics subsystem and a processing unit however Norsworthy 
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et al. does. Norsworthy et al. discloses a memory controller for controlling addressing to a 
plurality of different memory types while treating the memory system as a whole thereby 
creating a unified addressing arrangement (see lines 1-4 of abstract). Norsworthy et al. also 
discloses the memory controller connected to both a processing unit (see #39 of Figure 3) and a 
graphics subsystem (see #312 of Figure 3). It would have been obvious to one of ordinary skill 
in the art to control the main memory architecture of Stortz, the double buffering techniques as 
disclosed in Asaro et al. and the buffer partitioning techniques of Chan et al with the sole 
memory controller architecture of Norsworthy et al. as the advantages of such an implementation 
are well-known in the art, as stated in applicant's remarks (see 2 nd paragraph of page 9), for 
example, providing a more efficient method of keeping track of multiple memory timing, control 
characteristics and storing capabilities (see column 1, lines 43-55 of Norsworthy et al.). Also, all 
four references are directed to improvements in display systems. 

In reference to claim 2, in addition to the teachings of all of the claim limitations as 
applied to claim 1 above Stortz discloses a video buffer located in video DRAM memory which 
is separate from the main memory (see Figure 2, Video Buffer (#42a) separated from 
incremental video buffer (#42b) in main memory (#14)). 

In reference to claim 3, in addition to the teachings of all of the claim limitations as 
applied to claim 1 above Stortz discloses assigning an incremental video buffer in main memory 
and a decoupled video buffer in video memory (see Figure 2, reference #42a, 42b and column 2, 
lines 41-44). Stortz does not expressly disclose color data being copied from the frame- 
preparation memory to the refresh memory. Asaro et al. discloses writing color data to a first 
buffer color data (see column 5, lines 25-28). Neither reference expressly disclose data being 
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copied from the frame-preparation memory to the refresh memory however, referring to Figure 2 
of Stortz, in order for data to be displayed it must be transferred from Video Buffer (#42b) in 
Main Memory (#14) to Video Buffer (#42a) in the Video Controller (#20) which is then 
connected to a display device (see Figure 1, reference #22, 24) which meets the claim 
limitations. 

In reference to claim 5, in addition to the teachings of all of the claim limitations as 
applied to claim 3 above Asaro et al. also discloses the method of switching the coupling 
between the processing module (see Figure 1, reference #20) and first/second buffers (#26,#28) 
and the coupling between first/second buffers and the recipient engine (#24) when the next frame 
of video data is read to be displayed (see column 4, lines 51-60). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to copy data using Stortz' s 
methods above when switching buffer connections, as disclosed by Asaro et al., in order to allow 
for a continuous flow of data to be displayed diminishing the possibility of a visible separation of 
images, or tearing (see column 1, lines 46-49 of Asaro et al.). 

Claims 10 and 15 are similar in scope to claims 1 and 3 and therefore are rejected under 
similar rationale. 

Claims 11,16 and 23 are similar in scope to claim 2 and therefore are rejected under 
similar rationale. 

Claims 12, 18 and 24 are similar in scope to claim 5 and therefore are rejected under 
similar rationale. 

In reference to claim 22, Stortz discloses a system preparing video to a display device via 
a video buffer (see Figure 1). Note the office interprets the video data stored in the video buffer 
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and displayed on a display to comprise of color data. Stortz also discloses the system memory 
controller managing the use of a main memory between a graphics subsystem and a processing 
unit (see column 2, lines 54-58). Note the system memory controller manages the size of the 
memory used by the graphics subsystem which is stored in main memory (see column 1, lines 
44-48 and column 2, lines 54-58). Stortz discloses assigning an incremental video buffer in main 
memory and a decoupled video buffer in video memory (see Figure 2, reference #42a, 42b and 
column 2, lines 41-44). Stortz also discloses connecting the incremental video buffer to a 
graphics subsystem and connecting the video buffer to a display device (see Figure 1, Memory 
(#14) is connected to Video Controller (#20) via bus (#18) and DRAM (#22) is connected to 
Display (#24). Also see Figure 2, reference #42a, #42b). Stortz does not expressly disclose 
color data being written into the frame-preparation memory at a frame rate and read from the 
refresh memory at a rate that supports a refresh rate of the display device (though it does mention 
color data in column 1 lines 24-25, for example) however, Asaro et al. does. Asaro et al. 
discloses writing color data (see column 5, lines 25-28) to a first buffer to store produced data at 
a processing rate (see column 3, lines 1-13) and flipping the buffers at a refresh rate of the 
display (see column 1, lines 49-53 and column 2, lines 53-67). Asaro et al. discloses writing 
color data to a first buffer color data (see column 5, lines 25-28). Neither reference expressly 
disclose data being copied from the frame-preparation memory to the refresh memory however, 
referring to Figure 2 of Stortz, in order for data to be displayed it must be transferred from Video 
Buffer (#42b) in Main Memory (#14) to Video Buffer (#42a) in the Video Controller (#20) 
which is then connected to a display device (see Figure 1, reference #22, 24) which meets the 
claim limitations. Neither Stortz nor Asaro et al. explicitly disclose a memory controller 
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partitioning an address space in main memory that is assigned to a color buffer into two logical 
buffers however, Chan et al. does. Chan et al. discloses a method of processing video graphics 
data whereby a buffer, located in system memory, is partitioned into two logical partitions (see 
column 4, lines 52-58 and #30,32,34 of Figure 1) controlled by a "fetcher" (see #110 Figure 1) 
which the office interprets as a memory controller. Chan et al. also discloses one buffer to 
contain raw vertex data which he discloses to comprise of color data (see column 6, lines 45-49 
and #34 of Figure 1). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to integrate the main memory architecture of Stortz and the double 
buffering techniques as disclosed in Asaro et al. with the buffer partitioning techniques of Chan 
et al. in order to break the dependency between software and hardware of many co-processing 
applications, including video graphics applications, thereby enabling the central processing unit 
to provide the data at a rate which is independent of the processing rate of the co-processor 
and/or the recipient processor (see column 3, lines 14-20 and column 2, lines 6-29 of Asaro et 
al). Neither Stortz, Asaro et al. nor Chan et al. explicitly disclose the use of sole means to 
control the use of system memory between a graphics subsystem and a processing unit however 
Norsworthy et al. does. Norsworthy et al. discloses a memory controller for controlling 
addressing to a plurality of different memory types while treating the memory system as a whole 
thereby creating a unified addressing arrangement (see lines 1-4 of abstract). Norsworthy et al. 
also discloses the memory controller connected to both a processing unit (see #39 of Figure 3) 
and a graphics subsystem (see #3 12 of Figure 3). It would have been obvious to one of ordinary 
skill in the art to control the main memory architecture of Stortz, the double buffering techniques 
as disclosed in Asaro et al. and the buffer partitioning techniques of Chan et al. with the sole 
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memory controller architecture of Norsworthy et al. as the advantages of such an implementation 
are well-known in the art, as stated in applicant's remarks (see 2 nd paragraph of page 9), for 
example, providing a more efficient method of keeping track of multiple memory timing, control 
characteristics and storing capabilities (see column 1, lines 43-55 of Norsworthy et al). Also, all 
four references are directed to improvements in display systems. 

2. Claims 4, 13, 17, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stortz (U.S. Patent 5,900,885), Asaro et al. (U.S. Patent 6,100,906), Chan et al (U.S. Patent 
6,184,908 Bl) and Norsworthy et al. (U.S. Patent 5,241,642) as applied to claims 3, 10, 15 
above, in further view of Swan (U.S. Patent 6,304,297 Bl). 

In reference to claims 4 and 25, Stortz, Asaro et al., Chan et al. and Norsworthy et al. 
teach all of the claim limitations as applied to claims 3 and 22 respectively above except for the 
copying of color data at pre-determined intervals. Swan discloses that it is conventional in a 
video graphics system to have a refresh rate of 60 hertz, producing and storing frames of video 
data in a frame buffer once every l/60 th of a second (see column 1, lines 24-28). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to incorporate 
the teachings of Stortz, Asaro et al., Chan et al. and Norsworthy et al. above with the pre- 
determined timing disclosed by Swan in order to reduce the occurrences of drift such that an 
overflow or underflow condition results in a frame buffer (see column 1, lines 51-53 of Swan). 

Claim 13 is similar in scope to claims 3 and 4 and therefore is rejected under similar 
rationale. 

Claim 17 is similar in scope to claim 4 and therefore is rejected under similar rationale. 
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3. Claims 6-9, 14, 19, 20-21, 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stortz (U.S. Patent 5,900,885), Asaro et al. (U.S. Patent 6,100,906), Chan et al. (U.S. Patent 
6,184,908 Bl) and Norsworthy et al. (U.S. Patent 5,241,642) as applied to claims 1, 10 and 15 
above, in further view of Naughton et al. (U.S. Patent 5,519,825). 

In reference to claim 6, Stortz, Asaro et al., Chan et al. and Norsworthy et al. teach all of 
the claim limitations as applied to claim 1 above except for the further partitioning of memory 
into a third buffer. Naughton et al. discloses a memory architecture where a third buffer, a cache 
buffer (see Figure 2, reference #125), is implemented in transferring data to the back buffer 
(#1 12) (see Naughton et al. column 6, lines 56-62 and Abstract, lines 8-15), It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to integrate a third 
buffer into the claimed memory architecture in order to optimize the copying of data from the 
third to the second/first frame buffers (see column 6, lines 57-60). 

In reference to claims 7-9 and 21, Stortz, Asaro et al., Chan et al. and Norsworthy et al. 
teach all of the claim limitations as applied to claims 6, 7, 1, and 20 respectively except for 
implementing a third buffer for transferring data. Naughton et al. discloses a memory 
architecture where a third buffer, a cache buffer (see Figure 2, reference #125), is implemented 
in transferring data to the back buffer (#1 12) (see column 6, lines 56-62). In addition to the 
teachings of all of the claim limitations as applied to claims 1 and 6 above Asaro et al. also 
discloses a method of switching the coupling between the processing module (see Figure 1, 
reference #20) and first/second buffers (#26,#28) and the coupling between first/second buffers 
and the recipient engine (#24) (see column 4, lines 51-60). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to utilize the switching methods of 
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Asaro et al. with the memory architecture of Naughton et al. in order to prevent "frame tears" or 
the case when motion from one frame to the next causes distortion in a graphic image presented 
on the display (see column 1, lines 59-63 of Naughton et al.) 

In reference to claim 14, in addition to the teachings of all of the claim limitations as 
applied to claim 10 above, Asaro et al. also discloses the method of switching the coupling 
between the processing module (see Figure 1, reference #20) and first/second buffers (#26,#28) 
and the coupling between first/second buffers and the recipient engine (#24) when the next frame 
of video data is ready to be displayed (see column 4, lines 51-60). Naughton et al. discloses a 
memory architecture where a third buffer, a cache buffer (see Figure 2, reference #125), is 
implemented in transferring data to the back buffer (#1 12) (see column 6, lines 56-62). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to utilize 
the switching methods of Asaro et al. with the memory architecture of Naughton et al. in order to 
prevent "frame tears" or the case when motion from one frame to the next causes distortion in a 
graphic image presented on the display (see column 1, lines 59-63 of Naughton et al.) 

Claims 19 and 20 are similar in scope to claims 6 and 7 and therefore are rejected under 
similar rationale. 

Claim 26 is similar in scope to claims 6-9 and therefore is rejected under similar 
rationale. Note although Stortz, Asaro et al., Chan et al., Norsworthy et al. and Naughton et al. 
do not explicitly disclose building frames of color data, Stortz and Naughton et al. disclose 
buffering frames of video (see line 1 of abstract of Stortz and Naughton et al.) which the office 
interprets and which are well known in the art to include color data. 
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Response to Arguments 



4. Applicant's arguments with respect to claims 1-3, 5, 10-12, 15-16, 18 and 22-24 have 
been considered but are moot in view of the new ground(s) of rejection. 

Applicant argues, see page 9, 2 nd paragraph, that, ". . .using only a single memory 
controller is not obvious as a design preference. . .". Although, the office agrees that using a 
single memory controller in the unified memory architecture of applicants claims, is not obvious 
as a design choice, the office asserts that it would have been obvious to implement a single or 
sole memory controller to manage the use of system memory between a graphics subsystem and 
a processing unit as the advantages of implementing such a configuration are well-known to 
those of ordinary skill in the art, as stated by the applicant (see page 9, last 2 lines of 2 nd 
paragraph of applicant's remarks). Further, the Norsworthy et al. (U.S. Patent 5,241,642) 
reference has been included in the current rejection to demonstrate the above discussed obvious 
implementation of a single memory controller and its benefits. 

5. Applicant's arguments filed 2/10/2003 have been fully considered but they are not 
persuasive. 

In reference to the pages 9-10, 3 rd paragraph of page 9 thru page 10, applicant argues that 
Chan does not teach or suggest that the partition in system memory holding the raw vertex data 
is itself further partitioned into two additional logical partitions. The office interprets the buffer 
of Chan, which is partitioned, to be substantially similar to a color buffer as Chan et al. discloses 
the raw vertex data stored in the buffer to comprise of RGB color component values at vertices 
(see column 6, lines 45-49) and such a buffer is further partitioned into two logical buffers which 
actually store the raw vertex data (see column 4, lines 52-58 and #30,32,34 of Figure 1). 
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Therefore, since the initial partitioned buffer, containing two logical buffers, does store color 
data associated with vertices, the office interprets the partitioned buffer substantially similar in 
functionality to a color buffer. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Antonio Caschera whose telephone number is (703) 305-1391. 
The examiner can normally be reached Monday-Thursday and alternate Fridays between 7:00 
AM and 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso, can be reached at (703)-305-3885. 
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Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D C. 20231 

or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office whose telephone 
number is (703) 306-0377. 



aac 

8/21/03 
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